Prolyl endopeptidase (PEP: postproline cleaving enzyme, its latest name is prolyl oligopeptidase: EC 3. 4. 21. 26) cleaves peptide bonds at the carboxyl side of proline residues in biologically active peptides such as vasopressin etc.1-3) Specific inhibitors of PEP are expected to have anti-amnesic effects and are synthesized as anti-amnesic
In the course of screening for a new type of PEP inhibitor from Actinomycete, it was found that Microbispora sp. SNA-115 isolated from a soil sample produces a new PEP inhibitor designated as propeptin. In our previous paper, the fermentation, isolation, physicochemical and biological properties of propeptin have been described6). In this paper, we report the determination of the primary sequence of propeptin, including the results of DL-amino acid analyses.
As described in our previous paper, propeptin (MW 2295, C113H142N26O27) is a polypeptide consisting of 19 amino acids (molar ratio): Asp (2), Thr (1), Ser (1), Gly (3), Tie (1), Leu (1), Tyr (2), Phe (2), His (1), Arg (1), Trp (2) propeptin consists of a cyclic and chain moiety. Figure 2 shows the mass region between the ion at m/z 1193 and the [M+H]+ ion, and the assignments of these fragment ions due to N-terminal (A-type) ion series. Based on these assignments, a partial sequence corresponding to the chain moiety in the propeptin molecule was obtained: (HO) Pro-Ser-Ile-Phe-Thr-His-Gly-Gly-Phe-Leu. Of the amino acids sequenced, Leu and Tie were assigned based on the difference in D-type ions (Da and Db) produced from A-type ions by cleavage of these side chains7). This sequence was obtained also by the linked-scan spectrum from [M+H]+ ion at m/z 2296 in propeptin (data not shown). The linked-scan spectrum from the fragment ion at m/z 1193, which corresponds to the A-type ion of the cyclic moiety of propeptin, provided a partial sequence included in the cyclic moiety: (HO) Arg-Tyr-Asp-Trp-Trp-Pro (data not shown).
DL-Amino Acid Analysis
Amino acid enantiomers of the propeptin hydrolyzate were differentiated according to their HPLC retention times using a chiral ligand-exchange column8). These analytical data for propeptin indicated that the amino acids except glycine had L-configuration.
Propeptin T
In order to elucidate the structure of the cyclic moiety of propeptin, opening of the cyclic structure by trypsin treatment was attempted because an Arg is present in the cyclic moiety of propeptin. A digested product, propeptin T, was obtained as a single peak in HPLC (data not shown). These data show that propeptin T has a chain structure. The UV and IR spectra of propeptin T were almost the same as those of propeptin. The arginyl endopeptidase digestion product of propeptin was also identical with propeptin T in terms of HPLC retention time (data not shown).
FAB/MS of Propeptin T
The FAB/MS spectrum of propeptin T is shown in Fig. 1-B . Fragment ions are observed over the entire mass region.
obtain the amino acid sequence. Figure 3 shows the high mass region of propeptin T and the assignments due to the A-type ion series. The chain structure of (HO) Pro to Leu (designated as chain-A) that was sequenced in native propeptin was detected. The characteristic fragment ions differentiating Leu from Tie in chain-A of propeptin T were also observed. In addition to the sequence of chain-A, another sequence of (HO) Arg-Tyr-Asp-Trp-Trp-Pro-Tyr-Gly (designated as chain-B) was obtained. In the latter sequence, N-terminus Gly was assigned from a C"-type ion . 1-B and 3) . In general, the Asp can form a stable immonium-type structure and side. Apparently, the ion at m/z 1211 has higher intensity than that at m/z 1144. This shows that in propeptin T, peak representing the fragment ion at m/z 1193 observed in the FAB/MS spectrum of propeptin is assigned to the the Asp (see Fig. 1-A) . This finding indicates also that Asp. C-Terminal (Y"-type) ion series analysis of propeptin T showed the presence of two partial amino acid sequences, namely, (HO) Phe-Thr to Leu in chain-A and (HO) Asp to ion (m/z 2314) for propeptin T provided the same results as the FAB/MS spectrum (data not shown).
performed by automated Edman degradation. The sequence of the Leu to Pro (chain-A) was obtained, but the first amino acid did not observed as the known amino acid. This datum supported the elucidated primary sequence of propeptin T by FAB/MS: In the Asp9, the amino group is Thus, the unique primary structure of propeptin, which is composed of a cyclic moiety with nine amino acids and a side chain moiety with ten amino acids, was determined ( Fig. 4) . Recently, cyclic peptides of this type have been found, e.g., anantin9) and RES-701-110), which are an atrial natriuretic peptide receptor antagonist and an endothelin receptor antagonist, respectively. Anantin and RES-701-1
propeptin. However, there is no sequence similarity among propeptin, anantin and RES-701-1 (Fig. 4) Mass Spectrometry FAB/MS, HR-FAB/MS and FAB/linked-scan measurements were performed using a JEOL JMS-HX110 mass spectrometer. Fast atom bombardment (FAB) was generated using xenon as the primary beam with 6KeV energy and the ion accelerating voltage was 10KY. High-energy collision induced dissociation was performed by introducing helium as collision gas until the intensity of the precursor ion was reduced to 1/3 of the initial value.
A mixture of glycerol, thioglycerol and a small quantity of hydrochloric acid was used for the FAB ionization matrix.
